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(54) Title of Invention 

Method for manufacturing a grain oriented electrical steel sheet having good magnetic 
property and decarburization characteristics 

The present invention relates to method for manufacturing grain-oriented 
electrical steel sheet to be used as core materials of transformers, motors, generators 
and other electronic devices in a way of low-temperature slab heating. Specifically the 
present invention relates to method for manufacturing grain-oriented electrical steel 
sheet, in which control the carbon content of 0.025% or less during refining process so 
as to improve the decarburization characteristics in a subsequent process step, and 
increase the second rolling ratio so as to have strong strain energy of the steel sheet, 
thereby obtaining the steel sheet having superior magnetic properties. 

In the method for manufacturing grain oriented electrical steel sheet in a way of low- 
temperature slab heating by using AIN as the second recrystallization inhibitor, the 
present invention has a feature of providing grain-oriented electrical steel sheet having 
super magnetic properties and decarburization characteristics by controlling the C 
content of 0.010-0.025% and the second cold rolling ratio of 58-65%. 
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Sol ^«^a 4o|cHefo|s( Fe 

2 Si0 4 )affe sioi o|& §go| 1300X5 S£S fe l ofsSo||Ai **om)e|7|| &c\. o|cc|f ^oM&ife ^efafe 

SeimsiTfl ^Tflsloj 21a|°} ch^s-s £ M(Sf§io)| ^s|ff|7| ttH§<ni «tS«S4 #a|o|| q|^^£|7f g7|s|W. ccf 

afAi ^ 4fe HIS 4:0|| Ai^ o|S SI S^f, «A_^ §?f ^§S| aStf Shu 
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fe SO|cK zi ^BSSAH. H|7^S £S ^4H7f g^fe 13001DO|SF2| 5H*^ 71^°^ 8K>4 71^ 
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"§! g2 m 89-6892sf o| Jic r . o|§£ £^ ax^HE tt»«ay|»5»# ShSRZ. £*l3e! xfl7^S£fe 
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S g>Soll a|«fBj, Si: 2.9-3.3%, P: 0.015%0|*f. Al: 0.011-0.027%. N: 0.0080-0.012%, S: 0.007%0|^. Ni % 

Craj ?m £Efe ^ff: 0.06-0.18%. Mn= 0.32% o|ff, Cu: 0.6%0|*f. C=0.01 0-0.025% Si 7|E^ S7(r»|» ^^£(i ±: 
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2^xflas fitiol acf §o|^7j| ScK i*hxi|as S^S b|3 °f^l^&#2| xis^o)|AH ^jsm Tfl^g #Sgo||Ai 2 
• *h ^3So| ^a|?| S i >2 ^ *nggo| ot^Bl ^SSoiiAi sj^7|7i| 2*f rt^So| gib ^^S2| E^OI 7t^ 

*70 gjch. ^«| je|s D ^|^ A | & A|^o|| gsi eHqg. XH^gs^os 0|4 S^sife 2 ^ *Hastlo| ^ §o| 

(1 1 0) [001 ]S-S?;=i Mfi^S^S a§2=«*»7hX|7j| ^4= 5^S| SehtfSW $LC\ ***» X|-Ad* » a 4h 01741 
0|E)^ZjaxD7 ma0 )| SIS- AflSS JflS^eoll S|«t) S|7|^oJ fl|27|^£) 5jfi7F 0|^cHSX|E} ficj §0|$h7fl » 9 

*W ffe a^o| jij, don t?.&$w 7HAja|§o| glcf. 

^S k 4 H ^l§# ^a7NAi 7^§a| A|7js) gsfoH a^af A^sg S7|^S^fi| xpis^gai asfS^ 0 | t-f^^c 1 .. o|5!^ xf 
7|A|aa^( magne tic aoing)0|sm S>$feE|| ( o|-fe c>l|# sg, a^7|S 7© A^a|o|| X^|SJ S£7F ■y#«-7|| 
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S<H a»SA-l xh?£| o|§§ cm^l tmsoi x[7|^^ 0 | A|?ja| g^oil ^a|. ^*|-^7|| 014 Xi^7|a|&q^ 0 | 
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[&A|ofl 1 ]£ff%s Si: 3.18%, Mn: 0.205%, S: 0.005%. N: 0.005%. S£ Al: 0.017%, Cu: 0.493%, Cr: 0.047% 5! Ni: 
0.049%« 7|££S *t&! q7|0|| c|fg 0.019, 0.022, 0.033. 0.041 5! 0.052%S gaW?|j> Pa 31 ?|B|> #7 Hew £°] 
=|fc Sl^oi S7Hs( g£?oe §shh 230mm *r^s] ^af£L# *||i£S^. o|# ^afM-& ggo| 

Sl^r 1300*02] x^o||Ai 4.5A|^} 7H?ra * *KH 2.3mmJp»l|2| Sg&fi El&»ch <^#o||, 960'C0«Ai aae^e 

# *U ±±M\$- l*f a^CJ*W 0.75mm a&SSHack 0| SZhfcg©© 85012SJ £«£-$p|ollAi |^e^§§ 7^ 

0.30mm *l# y?J2fSif a«K&ct. o|q 560to(|A^ s|«f^, MoO £S * i&SI#E|]£ 3$|sKH o^a|2g£g# 
*J*l«K&cK 4$ a^ai^se 600l3of|Al 1*F xiiaa, o|0| a|z>2 20102] ^Siz i200TXH|a| S 20A|ao|4> 2*f as 
Stt * §^ «W9|x| tf3t«na»(, o|cqjfi| ftfpl'h&fe 120015»WSJ ^$A|^ 25% S!4 »^ +£ft*P|o|A| a 

o|*^ 100% =^£?p|o||Ai ^ofoi xpisj ^ah§ afa^acK o|iq ir&^^^si ±Mb\ &#ftefj# s|# a^&l 
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1.864 
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HU^H 3 


0.053 


146 


1.795 
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* as, WuysoCW/Kg): SOHzOJAI mesh?} gOjX|£* *>$£SailS| $£JS| 



£L?i2 ^ 1 W P 01 ' e * 9011 Wfi|fc 0.01 9 gy o.o2 3 %£! era^Ke) si (ton a*** in^ea*!*. 

8#Ef±ijo| Sep|£e! 25ppmo|*t* & MM *Hsqg£ x}*«j£7|. ! ,876TeslaO|*io ig, « aj^aj 

J 1 fcoW *7|q w wa 5,^ tf * su cK aa)Lf y|JW , a 0 .032%O|iwite 

?»* * w?mw**JS£! eW7,M * ™ **** ^ fla,Hl 0| * A ***° l eaw wa 

t4|A|t»|| 2]S^B|S, C: 0.013%, Si: 3.18%. Mn: 0.205%, S: 0.005%, N: 0.0095%. §S Al: 0.017%. Cu: 0 493% Cr: 
0.047% S Ni: 0.049% £HF F e ^ 7|e^7Neh^#£ ««|«HX 230mm ^sfflsj -sfe* qs^cf o| 

^^ S fH# ±sfM 23S^o| 1310TC*! A-iSoilAi 4 A|i> xg7Ffl^ «K* 2.3mm ¥»i|2| e.^2J^ n 

gsocoiiAt g^ff^^s oha 2^ Uflfioi 50-62.5%7^ £|£^ ^16 sgs^ 1^ uiz^rasKacf o| »7f 

? L ^f 870t ^ "^ 7W|Ai SS2:7|S 3 - ih 0.30mm ^^IS *J# ^^J^ 

cK o|ch 560Tco«Ai tm±$, MoO £S * s^^ehs 3*t*W 4,5 0 ^a| iS^gg «|A|tfnef a|« g^a| 6 00*c 
o|| AH 1*h X)SSa, 0|0{ A|a» 201C2| ^£ES SS, 12001DO||AH S 20*1 a 0\H 2^ jieea * 30a|ZWI £M tfisfd tfz> 
! S^IS 1 !* 1 Sfl7| ^- fe 1200'c^isj $^A| fe 25%S±&^±S^7|o)]A i< a o|^ fe 100 % ^±M(7|e||A| gifrfS ^ 
22L"T?JP.2 M 1 * facK ° |D3 ' y, ^ &0 " ^ H 4|« B^Bf^CVAl XWft Sf7l 
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* ^S£, BioCTesIa): 100QAmp/mS W»*aj|S| $?S£|fe xHSiiS 

* U£. Wi7/so(VY/Ks): 50Hz(«Al 1.7Tesla?> SOWS** XTOa#uH2j g£J2| 



fi2o)| LfeFtf m^KM, 2*h y) e3§o| £#s| y^foil sH^slfe 50-54%S! «|5ix«(4) a! (5)oi|Ait 2*1- xHa^ol 

5Hi|7|§e! 30ppmS W * SlcK naM, g. ^g<M| 58% o|#£i S"S«l(c-e)o)|fe *M?SJS7|- 

^-y^^e £oW ^7|3i l>em| 2 sec 4*H*s| yoFAi S2#E||a§ * SEW. 



(57)$?9{ 

£lf%S Si: 2.9-3.3%, P: 0.01 S% o|S>, Al: 0.011-0.027%, N: 0.0080-0.012%, S: O.007%O|*K Ni S! Cr£) E-fe 
mt: 0.06-0.18%, Mn: 0.32% 0|8f, Cu: 0.6%Ol*K C: 0.010-0.025%, S¥ Fa 3! 7|B|. #7Hi| ±5^# 
1250-l320"CS^7Hjf.l-^ 0|CH 10001CO|*hS| S^S^ge Vtf 820-870 '02| $^±&Z\ 

7W\M ^±Sr^ Z.#?i 2S|S| y 2}^o|| 3|«|| 4|^i»D£ 23^£| 2*f 58-65%S *K2 0|Oj 600*Co| 

i|^fc§« WOCW MgQ# ^^ftSS S*,^*l*fle £S*KH ^g, 4!§o||a1 1180-1220'C»W *e»ffi| 

©Seagal efp|?l&* 20-25% SrfcS^rfc £*l?l£ *K1 11 80-1 220 S2| Slol^SE^^I-HSl ©*|7| 100% 
*± ft«7|A*t<N * 20MZ} o|#2| 33* yiztWte «aK>I#* 7|*lte a|«o)?8j£C* *, *te 5! tf O0o| 
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